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Abstract: 

PURPOSE: To provide a pretreatment apparatus for a carbon-in-metal analyzing sample enabling the 
analysis of a very small amount of carbon by performing pretreatment of cleaning the surface of an 
analytical sample in the analysis of carbon in metal. 

CONSTITUTION: A sample 1 analyzing carbon in metal is placed on a sample stand 2 and the 
contaminant on the surface of the sample 1 is removed by sputtering under the presence of low pressure 
clean gas within a treatment container 9. Thereafter, the sample stand 2 having the sample 1 placed 
thereon is moved to an analyser and carbon in the sample is analyzed. Therefore, the analysis of a very 
small amount of, 3ppm or less, carbon that was difficult to perform in conventional analysis can be 
performed accurately. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the reserve processor for carbon analysis of the metal containing a 

low-concentration carbon content. 

[0002] 

[Description of the Prior Art] In order that the carbon in a metallic material may affect [ big ] a mechanical property etc., the 
carbon content has a big meaning on the material manufacture. For example, in order that the minute amount carbon in steel 
may affect [ big ] the moldability of sheet steel, the probability of the analysis method of the ultralow volume in steel is 
desired. As technique of analyzing the carbon in such steel, there are a weight method, a gas volumetric method, a 
conductivity method, the **** method, and an infrared absorption method conventionally. 

[0003] A weight method is the technique of heating a sample in an oxygen draft, fully oxidizing, using carbon as a carbon 
dioxide, making a natron gossypium, soda lime, or a sodium hydroxide absorb this, and measuring the increase in mass. 
[0004] A gas volumetric method is the technique of heating a sample in an oxygen draft, oxidizing enough, using carbon as a 
carbon dioxide, repairing this to a buret with oxygen, measuring gas capacity, making an alkali solution absorbing a carbon 
dioxide, removing it next, measuring the remaining gas capacity, and searching for the decrease of a capacity. 
[0005] A conductivity method is the technique of heating a sample in an oxygen draft, oxidizing enough, using carbon as a 
carbon dioxide, making a fixed alkali solution absorb, and measuring change of the conductivity of the alkali solution before 
and behind absorption. 

[0006] The **** method is the technique of measuring the electric capacity required in order to return to the original pH by 
electrolysis of the barium-salt solution which heated the sample in the oxygen draft, and the salting-in liquid of weak alkalinity 
which oxidized enough, used carbon as the carbon dioxide, and set it to fixed pH was made to absorb, and decreased in 
number by absorption. 

[0007] An infrared absorption method (cyclic process) is the technique of heating a sample in the circulation oxygen draft 
under the constant pressure in a fixed capacity, and oxidizing to a carbon dioxide and a carbon monoxide, sending carbon to 
the absorption cell which is all over a circulation circuit with superfluous oxygen, and measuring the amount of infrared 
absorptions of a carbon dioxide and a carbon monoxide, respectively. 

[0008] In such technique, three next technique is applicable to the sample of 0.001% or more of carbon contents. The carbon 
determination technique in these iron and steel is shown, for example in Japanese Industrial Standards Gl 21 1 . 
[0009] Furthermore, to carbon analysis of a ultralow volume, the metal sample containing carbon is paid to the combustion 
tube in a heating combustion-infrared absorption method, time change of the infrared-absorption intensity of the carbon gas 
which occurred by combustion in the oxygen ambient atmosphere is investigated, and there is a method of separating the 
information from surface adhesion carbon or the carbon in steel from the time change. With this technique, it is 3 ppm at a 
low-concentration material. The carbon content to a grade is analyzed. Such an analytical method is indicated by reference 
(paper CAMP-ISIJ(Iron and Steel Institute of Japan lecture schema) 6 (1993) 1286 page). 
[0010] 

[Problem(s) to be Solved by the Invention] In the conventional carbon analysis, other special preliminary processings are not 
performed by the grade which washes a sample before analysis. Therefore, since a sample is **ed by the atmospheric air, the 
adsorptivity carbon from the atmospheric air adheres to a sample front face. Therefore, when the sample containing 
low-concentration carbon is analyzed, more carbon contents because of the carbon content by atmospheric- air adhesion come 
out as an analysis result. 

[001 1] Moreover, in a heating combustion-infrared absorption method, time change of the infrared-absorption intensity of the 
carbon gas which occurred is investigated, and when the sample containing low-concentration carbon is analyzed also by the 
technique of separating the information from surface adhesion carbon or the carbon in steel from the time change, a 
separation of surface adhesion carbon and sample carbon becomes difficult clearly. 

[0012] In the carbon analysis in these metals, this invention performs pretreatment to a test sample for chemical analysis, and 
also aims carbon analysis of a ultralow volume at offering the reserve processor for the carbon test sample for chemical 
analysiss in a metal made possible. 
[0013] 
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[Means for Solving the Problem] In order that this invention may solve the aforementioned technical probrem The sample for 
carbon analysis 1 in a metal The sample base 2 and the sample base 2 to carry The conveyance rod 3 and the conveyance rod 
3 to which it is made to move The container lid 4 and voltage to support The electrode plate 6 linked to the terminal 5 to 
supply and the terminal 5, and gas The reserve processor for the carbon test sample for chemical analysiss in a metal 
characterized by having the gas inlet 7 to introduce, the exhaust port 8 which exhausts gas, the processing container 9 which 
stores a sample 1, the sample base 2, the conveyance rod 3, and the electrode plate 6, and the gate valve 10 which intercepts a 
processor 9 and the analysis apparatus opening 1 1 is offered. 
[0014] 

[Function] There is it along drawing 1 and the reserve processor of the sample for the carbon analysis in a metal of this 
invention is explained. Although it is for carrying the carbon test sample for chemical analysis in a metal 1 , and it is a metallic 
material, and the sample base 2 is made into a configuration and its thing of the shape of a pan of the shape of the shape of an 
angle or a round head is desirable, in this invention, it is not caught by these configurations. The sample base 2 is grounded in 
potential. The conveyance rod 3 is for conveying the sample base 2, and the quality of the material performs the grounding of 
the sample 1 and the sample base 2 through it with a metal. 

[0015] Even if it supports the conveyance rod 3 and the conveyance rod 3 moves, the container lid 4 carries out the seal of the 
vacuum with 0-ring, a bellows, etc. so that a vacuum can be maintained (not shown). Moreover, in case the processing 
container 9 is equipped with the container lid 4, the seal of it is carried out by the O ring etc. so that the insertion side can 
maintain at a vacuum (not shown). In order to facilitate as a configuration of equipment, the container lid 4 and the processing 
container 9 are unified, and it may be made to dissociate between the processing container 9 and the gate valve 10 at the time 
of sample insertion. 

[0016] A terminal 5 supplies a voltage to the electrode plate 6, and if the quality of the material is a conductive material, it is 
good anything. 

[0017] The electrode plate 6 is for carrying out glow discharge of the gas (not shown) introduced into the processing 
container 9. Although the configuration is arbitrary, the electrode must be electrically insulated with the processing container 
9. A gas inlet 7 is for introducing the gas used for electric discharge, and it is necessary to make it sufficiently pure so that 
introductory gas may not pollute. In order to control the amount of gas introductions, the bulb (not shown) is attached in front 
of the introductory opening. 

[0018] An exhaust port 8 is opening which exhausts the gas used for electric discharge. It connects with the vacuum pump 
(not shown) and the point of an exhaust port exhausts the inside of a processing container if needed [ operation top ]. In case 
of exhaust air, the bulb (not shown) is attached in the exhaust side of an exhaust port, and a vacuous grade is controlled. 
[001 9] The processing container 9 is a container which the sample base 2, the conveyance rod 3, and the electrode plate 6 can 
be stored [ container ], and the interior can be lengthened [ container ] to a vacuum, and can make electric discharge cause 
inside. A metal and glass of quality of the material are desirable. 

[0020] A gate valve 1 0 is for opening and closing, when moving the sample base 2 attached to the point of the conveyance 
rod 3 between the processing container 9 and the analysis apparatus opening 1 1 . When the sample base 2 is put into the 
processing container 9, the inside of it is exhausted to a vacuum or gas is introduced by low voltage by that cause, the gate 
valve 1 0 is intercepted. 

[0021] As an overall size, the diameters of a processing container are 1cm or more and 20cm or less, these equipments have 
a with a 30 1cm or morecm or less length desirable thing, and the size of each part article is easy to be the thing of the grade 
subsided in it. 

[0022] Next, the usage of this reserve processor for the carbon test sample for chemical analysiss in a metal is described. 
First, the sample 1 of a grain, tabular, or the letter of bulk is put on the sample base 2, the processing container 9 is equipped 
with the container lid 4, and where the gate valve 10 linked to the processing container 9 and the analysis apparatus opening 
1 1 is closed, the air in the processing container 9 is exhausted with a vacuum pump (not shown) from an exhaust port 8. The 
gas which does not contain carbon, such as argon gas, is introduced slightly, the electrode plate 6 is made into an 
electronegative potential to the sample base 2, the high voltage is applied, and electric discharge is made to cause within the 
processing container 9 from a gas inlet 7 after exhaust air enough. The adhesion carbon of the front face of a sample 1 is 
removed by the spatter by this. When the rear face of a sample 1 also makes it sufficiently pure, the conveyance rod 3 is 
rotated and a spatter is carried out simultaneously. Then, it stops applying a voltage to a terminal 5, and pure gas is introduced 
in the processing container 9, it breaks and a gate valve 10 is put into the analysis apparatus opening 1 1 using the conveyance 
rod 3. By this, the front face of a sample 1 can be made pure and a sample can be carried to an analysis apparatus in the status 
that it does not expose to the atmospheric air. 
[0023] 

[Example] An example is explained, referring to a drawing about the reserve processor for the carbon analysis data in a metal 
of this invention. 0.5g weighing capacity of the granular sample of the super-low carbon steel to which the carbon content 
was slightly changed by hydrogen processing etc. was carried out, and it put on the sample base 2. The processing container 9 
was equipped with the container lid 4 with the sample base 2. Next, where the gate valve 10 linked to the processing 
container 9 and the analysis apparatus opening 1 1 is closed, the air in the processing container 9 was exhausted from the 
exhaust port 8 to 10-5Torr with the vacuum pump. Then, the argon gas of high grades, such as argon gas, was introduced so 
that the inside of the processing container 9 might be set to STorrs, the high voltage of 60OVs was applied to the electrode 
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plate 6 to the sample base 2, and electric discharge was made to cause within the processing container 9 from a gas inlet 7. 
Making the grade in which a sample 1 does not fall from a sample base rotate the conveyance rod 3, the sample 1 was made 
into the spatter for 10 seconds by electric discharge, and the adhesion carbon of the front face of a sample 1 was removed. 
Then, it stopped applying a voltage to a terminal 5, and into the processing container 9, pure argon gas was introduced, the 
gate valve 10 was opened, and it put into the analysis apparatus opening 1 1 using the conveyance rod 3, and moved to the 
boat (not shown) in an analysis apparatus (not shown), and the carbon by the heating combustion-infrared absorption method 
was analyzed. 

[0024] Those results are shown in Table 1 . The result which analyzed the sample [ that the organic solvent of a conventional 
method has washed ] with the heating combustion-infrared absorption method of a high sensitivity was also shown in Table 1 . 
the minimum carbon content measured in the example of a comparison — about 3 ppm it is — the value of the carbon content 
not more than it was undetectable On the other hand, it is 0.3 ppm when preliminary processing of a sample is performed 
using this technique. The carbon of until can be analyzed and it turns out that there is very little influence of the analysis value 
on the carbon by atmospheric-air adhesion. 



[0025] 
Table 1 






(ppa) 


(ppn) 


A 


10. 5 


7. 4 


B 


7. 1 


4. 2 


C 


5. 3 


2. 5 


D 


3. 7 


0. 9 


E 


2. 9 


0. 3 



[0026] 

[Effect of the Invention] By using the reserve processor for the carbon test sample for chemical analysiss in a metal of this 
invention, it is difficult 10 ppm by the conventional analysis. It was enabled to analyze analysis of the sample containing the 
following carbon with a sufficient precision. Therefore, the effect in evaluation of the material to which the carbon of a 
ultralow volume affects [ big ] a property is large. 



[Translation done.] 
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